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Transportation  companies  may  be  said  to  comprise 
chiefly  steam  railroads  and  steamships.  The  importance 
of  these  conunon  carriers  may  be  estimated  in  a  way  by 
the  service  which  they  render  the  people  of  the  country. 
Some  idea  of  this  service  may  be  formed  by  referring  to 
the  number  of  passengers  and  the  amount  of  freight 
carried  eacli  year  by  the  railroads  alone  in  the  United 
States.  According  to  the  annual  report  of  the  Inter- 
state Commerce  Commission,  994,158,591  passengers, 
and  1.818,232,193  tons  of  freight  were  carried  on  our 
railroads  during  the  twelve  months  immediately  preced- 
ing June  30,  1913.  These  millions  of  passengers  and 
nearly  two  billion  tons  of  freight  must  be  conveyed  in  a 
reasonable  time  and  with  comparative  safety.  After 
acknowledging  our  indebtedness  to  the  men  who  supply 
the  great  sums  of  money  to  make  this  possible^  and  after 
giving  due  praise  to  the  officiids  who  direct  these  com- 
panies in  accomplishing  such  stupendous  work,  we  must 
not  forget  the  men  who  bear  the  real  burden  of  the  day, 
the  employees,  who,  like  the  buried  stones  of  the  monu- 
ment, are  not  conspicuous  to  the  public  eye,  but  are 
nevertheless  the  real  foundation  of  these  companies. 

In  studying  the  development  of  our  transportation 
systems,  no  small  importance  must  be  placed  on  the 
rapid  growth,  of  the  country  itself.  The  two  have  gone 
hand  in  hand.  The  growth  of  the  one  necessarily 
brou^t  a  measure  of  success  to  the  other.  In  addition, 
however,  to  the  great  help  the  railroads  and  navigation 
companies  received  from  the  development  of  the  country, 
they  undoubtedly  owe  much  of  their  success  to  agencies 
and  influences  entirely  within  themselves.  Not  the  least 
of  these  is  the  spirit  of  hustle  and  enterprise  which  char- 
acterizes the  management  of  American  railroads  par- 
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ticulaTly.  Of  the  several  ways  in  which  this  native  spirit 
is  manifested^  one  is  by  a  constant  search  for  something 
and  ready  acceptance  of  anything  which  brings  greater 
efficiency  and  better  results.  The  freight  engine  which 
nsed  to  draw  thirty  to  forty  cars  must  give  way  to  one 
capable  of  hauling  from  seventy  to  one  hundred  cars. 
The  passengers  en,2:ine  which  was  built  for  a  speed  of 
forty  to  fifty  miles  an  hour  must  be  put  aside  for  one 
capable  of  making  sixty  to  seventy  miles  an  hour.  In 
other  words,  both  passenger  and  freight  trains  must 
increase  their  efficiency.  Something  similar  is  expected 
even  of  the  material  which  goes  into  rulroad  construc- 
tion. Chemical  and  physical  tests  are  now  made  of 
nearly  all  the  material  intended  for  use  on  railroads. 
This  is  done  for  the  purpose  of  detecting  weak  and 
defective  material^  and  of  selecting  only  the  strong  and 
perfect. 

The  same  careful  method  of  choosing  the  fittest  in 
the  selection  of  employees  has  been  pursued  for  some 
time  past  by  most  railroad  and  steamship  companies. 
It  is  not  hard  to  see  that  the  healthy,  able-bodied 
employee  will  give  better  service  than  the  weak  and 
delicate.  The  health  of  the  worker  is  tmly  a  very  impor- 
tant factor  in  the  problem  of  industrial  efficiency,  and 
it  should  be  duly  considered  by  the  employer  if  for  no 
other  reason  than  that  of  economy.  With  transportation 
companies  especially,  the  qualification  of  c^ood  physical 
health  should  be  one  of  paramount  importance.  Under 
the  physical  requirements,  one  of  particular  import 
should  be  that  of  good  vision.  Every  man  selected  to 
fill  a  position  which  is  in  any  way  connected  with  the 
movement  of  trains  or  the  guiding  of  vessels  should 
have  normal  sight.  This  is  demanded  not  only  from  an 
economic  point  of  view,  but  even  more  strongly  on 
account  of  the  question  of  safety. 

According  to  the  Accident  Bulletin  of  the  Interstate 
Commerce  Commission  for  July,  August  and  September, 
1907,  there  were  1,339  persons  killed  Mid  21,724  injured 
during  these  three  months  on  American  railroads. 
Besides  this  sacrifice  of  life,  the  suffering  of  the  injured 
and  the  pennanent  disability  of  many  which  resulted 
from  these  accidents,  there  was  a  damage  to  railroad 
property  of  $3,60*5,696.  Other  statistics  might  be  cited, 
showing   an   altogether   unwarranted   destruction  of 
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human  lives  and  property  when  entrusted  to  the  care  of 

transportation  companies. 

The  seriousness  of  this  problem  has  been  recognized 
for  some  time,  both  by  the  managers  of  the  companies 
and  by  the  people  at  large,  but  it  has  only  been  within 
recent  years  that  extraoidinarv  efforts  have  been  made 
to  effect  its  solution.  It  is  idle  to  suppose  that  the 
owners  of  railroads  are  callous  in  the  matter  of  safety  to 
travelers.  If  an  accident  happens  on  any  of  our  roads, 
it  almost  always  means  that  railroad  men  are  killed  or 
injured,  and  it  is  always  railroad  property  which  is 
damaged.  Self-interest,  if  no  other  reason,  would  lead 
railroads  to  prevent  accidents.  Millions  have  been  spent 
on  road  bed,  rolling  stock,  steel  cars,  etc.,  for  the  sole 
purpose  of  reducing  the  number  and  fatality  of  accidents. 

It  was  this  game  spirit  on  the  part  of  railroads  which 
gave  rise  to  the  "Safety  First''  movement  about  five  or 
six  years  a,o:o.  This  has  extended  so  rapidly  throughout 
the  country  that  it  bids  fair  to  be  able  to  show  soon  a 
big  reduction  in  the  number  of  accidents,  by  instructing 
the  1,699,318  railroad  employees  how  to  avoid  them. 

On  the  other  hand,  public  sympathy  has  been  justly 
aroused  in  recent  years  by  the  number  and  character  of 
railroad  casualties,  and  IMs  interest  on  the  part  of  the 
people  has  found  expression  in  an  act  of  Congress, 
approved  May  6,  1910,  ''Bequiring  common  carriers 
engaged  in  interstate  and  foreign  commerce  to  make  full 
reports  of  all  accidents  to  the  Interstate  Commerce  Com- 
mission^ and  authorizing  investigation  thereof  by  said 
commission/'  With  the  railroads  making  every  effort 
possible  to  prevent  accidents,  with  the  critical  eye  of  the 
public  watching  for  failures,  and  a  commission  with 
federal  authority  in  readiness  to  investigate  all  accidents, 
it  would  seem  that  the  recent  campaign  for  the  preven- 
tion of  accidents  has  foxmd  favorable  conditions. 

It  is  not  possible  to  have  railroads  without  disasters, 
but  they  should  be  fewer  than  at  present.  While  bad 
roadways,  defective  equipment,  short  flawing,  excessive 
speed,  failure  to  observe  signals,  failure  obey  orders, 
slippery  rails,  open  switches,  failure  of  brakes,  are  the 
usual  causes  of  railroad  accidents,  physical  indisposition 
on  the  part  of  the  men,  overwork,  loss  of  sleep,  sickness 
at  home,  family  troubles,  financial  difficulties  and  the 
use  of  intoxicants  are  frequently  contributing  factors, 
diverting  the  attention  of  the  employee  from  his  duty  at 
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a  critical  moment.  Individuals  a^^ainst  whom  most  acci- 
dents are  charc^ed  are  road  inspectors,  train  dispatchers, 
telef^raph  operators,  conductors,  enginemen,  firemen, 
brakemen,  flagmen  and  switch  tenders.  To  all  of  these, 
the  matter  of  seeing  well  is  of  first  importance,  and  it  is 
not  strange  that  railroads  should  require  of  them  nor- 
mal YMon. 

What  is  good  sight  as  far  as  it  concerns  railroad 
employees  who  are  in  any  way  connected  with,  train 
service?  To  speak  rather  roughly,  good  sight  means  the 
ability  to  see  clearly  large  objects  in  the  distance,  as  well 

as  fine  print  at  about  twelve  inches,  and  to  distinguish 
readily  between  colors.  The  former  is  usually  called 
acuteness  of  vision,  the  latter,  color  sense.  Men  in  train 
service  must  have  both.  By  acuteness  of  vision,  an 
engineman  in  his  cab  is  able  to  see  clearly,  in  favorable 
weather,  a  signal  4,000  feet  ahead.  The  same  individual 
is,  by  virtue  of  his  color  sense,  able  at  night  to  distin- 
guish between  the  red  light  of  danger,  the  green  light 
of  caution,  and  the  white  of  clear  way.  The  ability 
to  see  at  a  long  distance  is  a  faculty  of  persons  having 
normal  sight.  It  is  also  possible  in  persons  who  are 
slightly  far-sighted.  It  is  absent  in  those  who  are  near- 
si^ted,  to  whom  distant  objects  appear  blurred  or  are 
even  quite  invisible.  Near-sighted  persons,  therefore, 
are  excluded  from  train  service,  because  they  would  be  a 
constant  menace  to  travel.  Moreover,  men  with  diseases 
of  the  eye  which  seriously  affect  the  vision  are  debarred 
for  the  same  reason. 

A  train  composed  of  a  locomotive  and  eight  cars, 
weierhing  532.2  tons,  can  be  stopped  with  modern  air 
brakes  from  a  speed  of  80  miles  an  hour  within  a  dis- 
tance of  about  2,403  feet,  and  from  a  speed  of  70  miles 
an  hour  witiiin  a  distance  of  about  1,790  feet,  and  from 
a  ^>eed  of  60  miles  an  hour  within  a  distance  of  about 
1,000  feet  (Westinghouse  Air-Brake  Co.).  Bringing  a 
fast  moving  train  to  a  stop  in  less  than  a  fifth  of  a  mile, 
as  in  the  last  instance,  is  an  achievement  capable  of 
accomplishment  only  under  favorable  conditions.  Tracks 
are  frequently  slippery  and  brakes  do  not  always  respond 
readily  to  the  elforts  of  the  engineman.  Consequently, 
several  hundred  feet  should  be  added  to  the  above  dis- 
tances for  emergency  and  safety.  This  would  allow 
about  twenty-six  hundred  feet,  or  approximately  half  a 
mile  for  the  stopping  of  the  fastest  trains.  Obviously,  a 
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man  who  cannot  see  either  the  ordinary  railroad  signals 
or  an  obstructed  track  at  this  distance,  is  not  fit  to  be 
trusted  with  the  running  of  trains.  Seeing  targets  and 
semaphores  is  an  easy  task  to  an  engineman  witii  good 
eyes.  He  soon  knows  by  experience  where  they  are 
located,  and  looks  for  them  almost  automatically.  It  is 
different  Mdth  obstructions  on  the  track.  They  may 
occur  anyA\here,  and  tlie  cautious  engineman  is  ever  on 
the  lookout  for  them.  They  lie  much  lower  than  the 
ordinary  signals  and  are  more  difficult  to  see.  This 
diliieulty  is  at  times  greatly  increased  by  bad  weather, 
especially  rain,  snow  and  fog.  The  number  of  accidents 
clearly  asciibable  to  unfavorable  atmospheric  conditions 
bears  testimony  to  this.  Night  service  brings  its  own 
special  difficulties.  The  signal  lights  in  the  semaphores 
should  be.  seen  two  miles  in  clear  weather  if  the  lamps 
in  the  signals  are  clean.  The  low  lights,  as  hand  s^als, 
etc.,  are  detected  about  half  »  mile.  In  bad  w^t^er, 
especially  in  a  dense  mist  or  thick  fog,  the  reading  of 
signals  is  quite  impossible  at  the  usual  distances.  Even 
in  clear  weather,  it  occasionally  happens,  by  a  peculiar 
reflection,  that  false  lights  are  seen  where  in  reality  there 
are  no  lights  at  all. 

There  is  another  condition  effecting  enginemen  of 
double-track  roads  which  makes  distinct  seeing  for  the 
time  very  difficult.  This  happens  when  he  is  trying  to 
see  hand  signals  or  even  block  signals  while  facing  the 
glare  of  an  approaching  engine  equipped  with  an  electric 
or  acetylene  headlight.  It  has  been  pretty  well  proven  • 
that  while  an  engineinan  cm  see  hand  signals  at  about 
2,552  feet  if  there  is  no  opposing  headlight,  he  is  able 
to  see  the  same  signals  only  at  about  1,587  feet  if  tiiere 
is  an  opposing  electric  headlight.  This  is  important, 
because,  should  he  be  running  his  train  faster  than  60 
miles  an  hour  when  confronted  with  such  a  li2:ht,  he 
would  probably  be  unable  to  stop  his  train  before  reach- 
ing the  signal. 

Eyesight,  together  with  the  conriitions  under  which  it 
has  to  be  used  in  railroad  service,  has  been  carefully 
studied  by  competent  authorities,  and  standards  of  vision 
have  been  established  for  the  various  classes  of 
employees.  As  an  example  I  append  the  visual  require- 
ments of  one  of  the  large  railroad  companies  in  the  east. 
The  fraction  20/20  on  the  form  means  normal  vision. 

Besides  good  acuteness  of  vfaion,  employees  in  train 
service  must  have  normal  color  sense. 
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able  to  detect  quickly  and  unmistakably  the  different 
colored  lights  used  in  signalling.  A  person  who  is  inca* 
pable  of  detecting  the  difference  between  colors  is  said 
to  be  color-blind.  The  number  of  men  with  this  defect 
is  perhaps  greater  than  is  commonly  supposed.  It  is 
estimated  that  one  male  in  every  twenty  is  in  a  measure 
defective  ia  the  perception  of  colors.  The  defect  is 
usually  congenital,  though  it  may  accompany  diseases 
of  the  opti(i  nerve  and  retina.  It  has  been  known  to  go" 
through  several  generations  of  a  family. 

What  is  color  blindness  ?  It  is  inability  of  the  eyes  to 
distinguish  between  colors.  It  is  not  a  blindness  in  the 
ordinary  sense  of  the  term  for  any  special  color,  but  a 
lack  of  power  to  distinguish  one  color  from  another. 
Green  or  red,  for  instance,  may  produce  a  sensation  of 
color  in  a  person  who  is  color-blind,  but  the  sensation 
will  be  practically  the  same  whether  he  is  looking  at  a 
green  object  or  a  red  one.  Hence  the  confusion  in  dis- 
tinguishing between  tlie  two.  It  is  very  rare  to  find  a 
person  who  is  totally  color-blind.  To  such  a  one  the 
world  appt^ars  gray.  The  commonest  color  defect  is 
blindness  for  red.  It  is  not  to  be  understood  that  a  per- 
son with  this  defect  is  unable  to  perceive  red  objects  at 
all.  It  is  simply  that  the  sensation  which  he  gets  from 
looking  at  a  red  object,  is  similar  to  that  which  he  gets 
when  looking  at  a  green  one.  Though  these  sensations 
are  similar  in  his  perception  of  them,  they  are  not 
exactly  the  same.  They  are  distinguishable  by  their 
differ^ce  in  brilliancy  or  luminosity.  It  is  possible  for 
a  man  who  is  red-blind  to  tell  red  from  green.  He  may 
do  this,  not  by  seeing  the  difference  in  color,  but  by 
detecting  the  difference  in  brilliancy.  This  disparity 
between  the  color  sensation  of  a  man  who  is  red-blind 
and  one  wlio  has  normal  color  sense  frequently  remains 
unknown  to  the  color-blind.  During  the  early  years  of 
life,  certain  objects  are  pointed  out  to  him  by  his  com.- 
panions  as  red,  others  as  irreen,  and  he  learns  to  dis- 
tinguish the  difference  between  the  two.  To  give  a  com- 
mon illustration — he  is  told  that  the  leaves  of  the  cherry 
tree  are  green  and  the  cherries  red.  He  notices  a  differ- 
ence between  the  two.  Although  it  is  a  difference  of 
brilliancy  and  not  of  color,  he  imagines  he  sees  just  as 
his  companions  see.  In  this  way  a  person  color-blind 
from  birth  may  be  totally  unaware  of  hia  color  .defect 
and  carry  it  undetected  throughout  life. 
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If  a  normal-sighted  person  views  the  colors  in  lite 
spectrum,  he  will  distinguish  six  colors.  If  a  person 
with  defective  color  sense  looks  at  the  spectrum,  he  sees 
either  four,  three,  two,  one  color  or  even  no  color  at  all. 
Most  color-blind  persons  can  see  two  or  three  colors.  To 
those  seeing  but  two  colors  in  tiie  spectrum,  aU  the 
colors  on  the  red  side  seem  confused,  red,  orange,  yellow 
and  half  of  the  green  being  seen  as  one  color,  while  the 
rest  of  the  green,  the  blue  and  the  violet  appear  as  the 
other  color.  There  mav  be  shorteninof  of  varvino^  deOTee 
at  either  the  red  or  the  violet  end  of  the  spectrum.  Such 
persons  may  be  regarded  as  having  two  colors,  red  and 
violet,  and  are  said  to  be  dichromic.  Persons  who  can 
see  three  distinct  colors  in  the  spectrum,  as  red,  green 
and  violet,  are  called  trichromic,  and  their  chief  trouble 
is  in  recognizing  yellow  and  blue. 

As  a  rule,  color-blind  persons  find  special  difficulty 
with  faint  and  dim  colors.  It  may  be  possible  for  them 
to  recognize  colors  if  they  are  in  a  good  light  and  close 
to  the  eyes,  while  they  will  fail  utterly  if  the  colors  are 
placed  at  a  distance.  Another  peculiarity  of  the  color- 
blind is  that  they  usually  have  a  bad  memory  for  colors, 
Mid  they  fatigue  more  easily  with  colors  than  the 
normal-sighted. 

It  is  not  hard  to  appreciate  the  importance  of  exclud- 
ing from  the  train  service  of  railroads  men  who  have  not 
good  color  perception.  Even  if  the  vital  question  of 
safety  could  possibly  be  eliminated,  the  constant  mis- 
takes of  color-blind  enginemen  or  flagmen  would  give 
rise  to  endless  confusion  and  would  make  modern  travel 
practically  impossible.  Of  the  color-defectives  that  may 
be  regarded  as  dangerous  are  (1)  such  as  are  unable  to 
distinguish  between  red,  green  and  white  li^ts  at  a 
distance  of  one  mile;  (2)  such  as  are  imable  to  see  more 
than  three  colors  in  the  spectrum;  (3)  those  who,  while 
being  able  to  see  more  than  three  colors  in  the  spectrum, 
have  the  red  end  so  materially  shortened  as  to  be  incom- 
patible with  recognizing  a  red  light  at  a  distance  of 
two  miles. 

To  ascertain  whether  an  applicant  for  employment  is 
color-blind  or  not,  he  is  usually  subjected  to  two  tests, 
one  consisting  of  the  matching  of  colored  worsteds,  and 
the  other  of  distinguishing  between  colored  lights  in  a 
lantern.  The  former  is  called  the  Holmgren  test.  While 
it  is  af)out  the  best  in  use  at  present,  it  is  generally  con- 
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ceded  to  be  far  from  being  perfect.  There  may  be  a  few 
who  will  be  turned  down  by  this  test  who  are  not  color- 
blind, but  there  is  a  larger  number  of  men  who  may  pass 
who  are  really  color-blmd.  Evidently  a  supplementary 
test  is  needed,  and  we  have  such  a  ouq  in  tiie  Williams 
lantern.  It  may  be  of  interest  to  know  how  the  two  tests 
are  made. 

This  should  be  made  only  by  daylight,  and  never  when 
it  is  very  dark  or  foggy.  A  properly  assorted  set  of  wools 
consists  of  thre^  large  skeins,  of  a  light  pure  green,  rose 
pink  and  red,  respectively,  and  of  150  small  skeins  of  the 
following  colors :  red,  orange,  yellow,  yellow  green^  pure 
green,  blue  green,  violet,  purple,  pink,  brown  and  gray. 
In  addition,  there  are  several  shades  of  each  color  and  a 
number  of  gradations  of  each  tint  from  the  deepest  to 
the  lightest. 

Part  1. — After  the  entire  set  of  wools  has  been  spread 
out  on  a  table  before  the  candidate,  the  examiner  places 
the  large  .u*reen  skein  at  a  distance  of  about  two  feet 
from  the  other  colors,  and  asks  the  candidate  to  select 
from  the  heap  of  colors  all  that  look  to  him  like  this 
test  skein,  and  place  them  beside  it.  No  names  should 
be  mentioned  in  connection  with  any  color  during  the 
test,  which  should  be  based  only  on  a  comparison  of 
colors.  The  candidate  should  be  made  to  understand 
that  he  is  not  expected  to  find  an  exact  match  for  tiie 
test  skein,  but  that  be  is  to  choose  all  the  colors  that 
appear  to  him  of  the  same  general  color  as  the  test 
skein,  both  those  that  are  lighter  and  those  that  are 
darker  in  shade.  A  person  with  normal  color-sense  will 
pick  out  the  lighter  and  darker  shades  of  green  rapidly 
and  without  hesitation.  He  may,  perhaps,  include  in 
his  choice  a  few  green  skeins  inclining  to  yellow  or  blue; 
but  this  is  no  evidence  of  color-blindness,  but  rather  of 
a  lack  of  practice  with  colors.  The  completely  color- 
blind, whether  to  red  or  green,  wiU  select,  with  or  with- 
out  greens,  some  confusion  colors — ^grays,  drabs,  fawns, 
pinks  or  yellows.  The  completely  color-blind,  or  those 
with  a  feeble  chromatic  sense,  will  add  to  the  selection 
of  greens  one  or  more  light  fawns  or  grays.  When  con- 
fusion colors  have  been  selected,  we  know  that  the  can- 
didate is  either  completely  or  incompletdy  color-blind. 
In  order  to  determine  its  nature  and  degree,  we  employ 
&  second  test. 
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Part  II. — ^Beturn  aU  the  colors  to  the  heap  and  mix 
them  together.  Place  the  large  rose  skein  apart  from 
the  rest,  and  have  the  candidate  select  as  before,  all  the 
colors  that  look  to  him  like  this  skein.  The  color-blind 
will  always  select  deeper  colors,  i.  e.,  either  the  light  or 
deep  shades  of  blue  or  violet.  The  completely  red-blind 
will  select  blue  or  violet,  either  with  or  without  purple. 
The  complete  green-blind  will  choose  green  or  gray, 
either  with  or  without  purple. 

Part  III. — This  test  is  merely  supplementary  to  tiie 
two  preceding  and  consists  in  separating  the  red  skein 
from  the  rest  of  the  wools.  The  red*blind  will  select, 
besides  the  red,  green  and  brown  shades  darker  than  the 
red.  The  green-blind  will  select  green  and  brown  shades 
lighter  than  the  red.  Only  persons  with  marked  color- 
blindness manifest  their  defect  with  this  test. 

Lantern  Test. — One  of  the  principal  advantages  of 
this  test  lies  in  the  simultaneous  comparison  of  colored 
lights  which  it  gives.  One,  two  or  three  colored  lights 
can  be  shown  at  one  time,  and  with  varying  colored  areas 
and  intensity  of  light.  In  actual  train  service  several 
colors  are  often  shown  on  one  signal  or  bridge,  and  with 
this  lantern  many  combinations  can  be  shown;  for 
instance,  three  reds  of  different  shades,  two  greens  and  a 
red,  a  red,  a  green  and  a  yellow,  two  reds  and  a  white, 
etc.  The  lantern  is  placed  in  a  darkened  room  20  feet 
from  the  person  to  be  examined,  the  side  of  the  lantern 
carrying  the  disk  of  colored  glasses  facing  directly 
toward  the  examinee.  The  shutters  are  arranged  so 
that  three  lights  are  shown  through  the  largest  openings. 
The  disk  is  turned  slowly,  allowing  all  the  difierent  com- 
binations of  color  to  come  in  view.  The  person  exam- 
ined calls  aloud  the  names  of  the  colors  as  shown,  desig- 
nating thus:  '*Left  green,  middle  red,  right  red,**  etc. 
As  the  examination  proceeds  the  examiner  notes  the 
name  given  to  the  color  shown.  After  all  the  colors  have 
been  shown  through  the  largest  openings^  the  shutter  is 
moved  so  that  the  colors  are  seen  through  one  opening 
only  of  the  smallest  size.  Calling  a  green  blue  or  vice 
versa,  calling  a  yellow  red,  or  with  the  smallest  openinsr 
failing  to  see  tiie  color  of  cobalt  blue,  which  transmits 
less  light  than  some  of  the  others,  will  not  be  considered 
as  serious  mistakes,  but  calling  a  red  light  green  or  a 
green  light  red  e^ows  tiiat  ilie  color  perception  is  too 
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defective  to  be  considered  safe  in  a  position  requiring 
the  prompt  discrimination  of  signal  lights.  Atmos- 
pheric conditions  of  smoke,  rain  and  fog  are  simulated 
by  using  smoke  glass  of  different  shades,  ground  glass 
and  ribbed  glass. 

Classification  Test. — Another  test  has  been  introduced 
in  recent  years  by  Dr.  Edridge-Green,  namely  the  classi- 
fication test.  This  consists  of  a  number  of  colored  beads 
in  which  every  variety  of  confusion  color  is  well  repre- 
sented, and  a  box  with  four  compartments  into  which 
the  beads  can  be  dropped.  The  important  feature  is 
that  the  observer  cannot  see  the  bead  after  it  has  once 
been  dropped  into  the  selected  compartment  labeled  red, 
yellow,  green  or  blue.  The  person  to  be  examined  is 
asked  to  select  from  the  beads  all  those  that  are  red, 
keeping  as  nearly  as  possible  to  the  exact  hue,  but  to 
select  those  that  are  lighter  or  darker  of  the  same  color, 
and  to  drop  them  one  by  one  into  the  compartment 
labeled  red.  The  process  is  repeated  with  the  other 
colors.  Since  the  examinee  has  no  chance  to  compare 
the  colors  directly^  he  must  select  them  according  to  the 
name  which  he  gives  to  the  color.  The  normal-sighted 
will  make  the  selection  with  the  greatest  ease,  the  color- 
blind will  make  their  usual  errors. 

The  most  scientific  examination  of  the  color-blind  is 
probably  by  means  of  the  spectroscope.  By  this  it  is 
seen  whether  one  sees  the  spectrum  shortened  at  one  of 
its  two  ends,  and  what  colors  he  can  distinguish  in  it. 
Isolated  portions  of  the  spectrum  are  shown  him,  and . 
he  is  supposed  to  tell  both  by  naming  the  colors,  and  by 
comparing  them  with  specimens  of  other  colors  how  the 
different  parts  of  the  spectrum  look  to  him. 

These  tedious  tests  may  seem  to  the  general  public 
rather  exacting.  When  one  considers,  however,  that  not 
only  the  efficiency  of  railroad  employees,  but  the  safety 
of  the  travelling  public  depend  in  a  great  measure  on 
good  acuity  of  vision  and  normal  color  sense,  he  will  at 
once  realize  the  wisdom  of  careful  examinations  by  com- 
petent examiners.  Such  examinations  must  be  made 
not  only  when  the  men  enter  the  Service,  but  they  must 
be  repeated  every  two,  three  or  five  years,  while  they 
remain  in  it.  This  necessitai^s  a  good  deal  of  work  on 
the  part  of  the  medical  corps  of  the  railroads,  and  some 
loss  of  time  on  the  part  of  the  men,  but  experience  has 
clearly  shown  the  value  of  re-examinations. 
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SMPLOTKBS  OF  NAVIGATIOK  COMPANIES 

What  has  been  said  concerning  the  importance  of 
normal  sight  in  those  railroad  employees  who  are 
engaged  in  the  moving  of  trains,  may  be  applied  with 
equal  force  to  men  engaged  in  the  directing  of  vessels, 
whether  propelled  by  steam,  gas,  naptha,  electricity  or 
what  not.  Travel  by  water  either  for  business  or  pleas- 
ure is  rapidly  increasing.  The  people  clamor  for  quick 
voyages,  and  navigation  companies  are  constantly 
increasing  the  size  and  speed  of  vessels.  In  former  years 
passengers  were  content  with  fifteen  knots  an  hour  for 
ocean  travel.  Now  they  are  hardlv  satisfied  with  twenty. 
Vessels  nowadays  must  be  manned  both  in  regard  to 
officers  and  crew  with  wide-awake,  quick-acting  and  far- 
seeing  men.  This  applies  not  only  to  the  large  liners 
steaming  between  the  tlnited  States  and  European  coun- 
tries, but  also  to  vessels  engaged  in  domestic  or  coast- 
wise trade.  The  standards  for  visual  requirements  for 
navigation  have  been  rather  too  low  in  the  past.  There 
are  signs  of  an  awakening  of  the  public  to  this  fact,  and 
the  law-makers  are  already  being  asked  to  give  their 
attention  to  the  matter  of  revising  the  old  standards. 
Legislative  bodies,  whether  state  or  national,  are  quite 
within  their  rights  when  they  prescribe  certain  restric- 
tions for  the  safety  of  the  traveling  public.  It  should, 
however,  be  borne  in  mind  that  if  the  restrictions  are 
too  exacting,  the  number  enlisting  for  sea  duty  will  be 
very  much  curtailed^  and  the  number  of  eligible  men 
mav  fall  too  low  to  meet  the  demand.  There  are  a  cer- 
tain  number  of  men  who  seem  to  have  a  natural  inclina- 
tion to  follow  the  sea.  If  they  should  be  debarred  from 
a  life  on  the  water,  they  would  probably  find  it  very  hard 
to  adapt  themselves  to  a  life  on  land.  Then,  too,  if  a 
man  who  has  spent  a  number  of  years  at  sea,  is  turned 
down  because  he  cannot  meet  stricter  visual  require- 
ments, he  may  be  utterly  incapable,  at  his  stage  of  life, 
to  turn  his  mind  to  any  kind  of  work  at  all  on  land. 
Stricter  reqiiirements  concerning  good  vision  in  sea- 
faring men  will  necessarilv  work  some  hardsliips  on  the 
individual,  but  their  enforcement  will  certainly  not  be 
without  its  effect  in  increasing  efficiency  of  both  officers 
and  crew,  md  bringing  about  safer  navigation. 

Who  may  he  regarded  as  having  sufficiently  good  sight 
to  be  entrusted  with  the  duties  of  navigation?  This 
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includes  not  only  the  officers  on  the  bridge  or  in  the  pilot 
house,  but  also  the  seamen  on  the  watch.  Speaking  in  a 
general  way,  it  may  be  said  if  a  man  is  not  able  to  dis- 
tinguish ciearly  and  without  hesitation  ihe  difference 

between  the  masthead  light,  the  starboard  light  and  the 
port  light,  he  is  surely  not  fit  to  be  trusted  with  the 
responsibilities  of  navigation.  If  he  is  unable  to  distin- 
guish the  sidelights  at  a  distance  of  two  miles,  he  should 
be  excluded.  Again,  if  a  man  in  clear  daylight  is  unable 
to  sight  a  vessel  at  sea  as  soon  as  she  appears  on  the 
horizon,  he  is  not  fit  for  ocean  navigation.  Ability  to 
see  objects  at  a  long  distance  is  indispensable  for  sea- 
men. Hence,  near-sighted  persons  are  not  fit  for  sea 
duty.  It  goes  without  saying  that  men  with  eyes  seri- 
ously impaired  by  disease  are  likewise  unfit.  The  nor- 
mal-sighted and  Ihose  only  slightly  far-sighted  are  alone 
capable  of  meeting  the  requirements.  The  question 
often  arises  whether  it  is  advisable  to  allow  seamen  to 
wear  glasses.  Though  the  defective  vision  of  such  per- 
sons may  be  entirely  corrected  by  glasses,  still  it  is 
decidedly  inadvisable  to  allow  either  officers  on  the 
bridge  or  seamen  in  the  lookout  to  wear  glasses.  These 
men  are  almost  constantly  exposed  to  rain,  snow,  mist 
or  the  spray  from  the  sea,  and  moisture  on  glasses  ren- 
ders them  for  the  time  useless  for  clear  and  distinct 
vision.  Glasses  also  diminish  luminosity  to  an  appre- 
ciable extent,  and  this  rend^  their  use  unsuitable  for 
night  navigation. 

The  t^s  which  have  been  mentioned  already  in 
regard  to  railroad  employees,  may  be  used  with  slight 
modification  in  the  case  of  seamen.  As  for  standards,  I 
believe  those  which  were  recommended  to  the  Depart- 
ment of  Commerce  and  Lahor  by  the  Committee  on 
Visual  Standards  for  Pilots  of  the  American  Medical 
Association  are  good  and  practical,  and  should  be 
extended  to  all  branches  of  navigation.  They  are  as 
follows : 

1.  Normal  color-sense.  Any  imperfection  disqualifies. 

2.  A  candidate  must  have  at  least  30/40  uncorrected 
vision  in  one  eye  and  20/70  in  the  other,  and  corrected 
vision  must  equal  20/20  in  one  eye  and  at  least  20/40 
in  the  other. 

3.  All  pilots  xmder  50  years  of  age  must  submit  to 
re-examination  every  five  years;  those  over  60  years 
every  two  years. 
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4.  In  the  event  that  the  examiner  has  reason  to  sup- 
pose that  visual  acuity  or  color-sense  may  rapidly  deteri- 
orate, he  shall  issue  a  license  only  for  as  long  a  time  as 
he  considers  the  visual  standards  will  be  maintained,  the 
candidate  being  ordered  to  report  for  re-examination  at 
the  end  of  that  period.. 

By  order  of  the  Secretary  of  the  Department  of  Com- 
merce and  Labor,  at  that  time,  these  standards  went 
into  force  July  1,  1911.  It  soon  became  evident,  how- 
ever, that  there  was  considerable  dissatisfaction  among 
pilots  and  others  affected  by  the  new  standards  on 
account  of  the  difBculty  of  some  to  pass  the  tests 
required  for  the  renewal  of  license.  The  officers  rejeeted 
by  the  new  standards  appealed  to  Washington  to  have 
them  set  aside,  and  in  February,  1913,  the  Secretary  of 
the  Department  of  Commerce  and  Labor  decided  that 
although  the  standards  at  the  examination  for  the  origi- 
nal license  would  still  be  maintained,  the  tests  for  visual 
acuitv  at  the  time  of  the  renewal  of  license  would  be 
dispensed  with,  though  the  candidates  would  be  tested 
for  color  at  that  time,  and  a  normal  color-sense  required. 
According  to  this  ruling,  a  marine  oflBcer  having  once 
qualified  at  the  original  test,  may  continue  his  duties 
even  after  his  acuteness  of  vision  has  become  seriously 
impaired. 

It  is  to  be  hoped  that  the  safety  movement,  now  so 
much  in  evidence,  and  the  appreciation  of  the  public 

to  the  dansrers  of  travel  both  by  land  and  sea,  will  bring 

about  higher  and  uniform  standards  of  vision  not  only 
for  em.ployees  of  railroads,  but  also  for  those  of  naviga- 
tion companies. 
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